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NEW APPROACHES TO NUMERACY
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GRADE EQUIVALENT VOCABULARY SCORES

FIGURE 5. A histogram of vocabulary scores of nearly 1000
seventh-grade students shows close adherence to the idealized
distribution of the bell-shaped normal curve.

Students can formulate a "population model" on the basis of their ex-
perience with data, enter their model into the computer, and simulate
observations from the population. Comparing simulated data to the
model provides more experience with probability and randomness. The
basic properties of normal curves, the idea of standardizing observa-
tions to the scale of standard deviation units about the mean, and the
use of the standard normal table to calculate relative frequencies can be
developed in the setting of models for regular patterns in data.

Although distributions in the mathematical sense complete the pro-
gression of descriptive methods for single-variable data, they must ap-
pear rather late even when it is understood that distributions can appear
before a full introduction to probability. Meanwhile, experience with
several-variable data would have been advancing as students develop
the necessary mathematical concepts and skills. The beginning study of
two-variable data comes later than examination of a single variable, in
accordance with our first principle, but usable mathematical models are
more accessible in the two-variable case.

The basic graph for two-variable data is the scatterplot, which pro-
vides a setting for understanding coordinates in the plane. Clusters
(female and male students?) and outliers in a scatterplot provoke dis-
cussion. The simplest overall pattern is a linear trend. The mathe-
matical model that gives a simple description of a linear pattern is a
straight line with its equation. Numerical measures include measures